^ a ^ ^ $ 

KOREAN INTELLECTUAL 
PROPERTY OFFICE 

This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m si s. 

Application Number 

i S! a I i 

Date of Application 



m m 

Applicant(s) 



21 




10-2002-0059831 



2002^ 10S 01 SI 
OCT 01 , 2002 



SAMSUNG ELECTRONICS CO., LTD. 



2003 



03 



12 



COMMISSIONE 




1020020059831 #^ Qx}: 2003/3/13 

laa^si mm 

0027 

[XllSiiXU 2002.10.01 
[^XH*5|@W] G11C 

[US2I S§J] 83^11^ XlldHJI §1 XlldmS , 01 01 H 21 M 

^tHU 9J MINI 2 1 21 &D\ S^bHlHS ?dlSK= 
8X1 

[1JS2I Frequency multiplier and method of multiplying 

frequency of external clock, output buffer of data, anc 
semiconductor device comprising the frequency 
multiplier and the output buffer 

[SS] &&&X\ ^^ISl Af 

[S^joi^c] 1-1998-104271-3 
ICHBI211 

oias 

[ CH £l 2J 3 = ] 9-1 998-000334-6 

[51?ISi^a2] 1999-009556-9 
[CH£I2I] 

[LHdl2i3H] 9-1998-000541-1 

[5IT?l&^Ss] 1999-009617-5 

[gg2l ggH^|] KWON.Kyoung Hwan 

[^ElM£!s] 671118-1721512 

151-020 

i^±] k\mmmh\ m^=? ti^m 10-225^x1 

[^^j] KR 

[£§21 SSH^I] JANG.Hyun Soon 



37-1 



1020020059831 *^ 2003/3/13 

[^21§^&!ffil 630731-1489216 

137-814 

i^±] ais^^ai k\^=? ssohum cm 403s 

[^2j] KR 

§§a;i] KIM.Kyu Hyoun 

[^EJe^fflS] 720520-1787539 

442-470 

[^^] ^SAI SS^? g§§ S4J0H&^ 811-606 

[^S|] KR 
[£JAF§^1 

imm xii42£°i ^soii °ia esi, ^§is 1602e°i ^ 

Oil 21 S S S7SUD. QH£I21 

01 §i (21) □ £121 

a&ei (2i) 

[^|gii!S] 20 S 29,000 S 

i^6tsas] 17 a 17,000 a 

[QAj^^^g] 0 2d 0 SI 

[^AIS^Sl 27 m 973,000 3! 

1,019,000 a 

[g^AiW] 1. S^Ai- SAilAi(£21)_m 



37-2 



1020020059831 #3 <£*V- 2003/3/13 

^s|-^ jtn«fl7l ^ XH^, g ^71 Xl«fl7l<X- ^7} 

^til*Hr tfVSlXl #*17> 7flAl^t4. ^ ^ofl n}^ ^4^r Xl*fl7l^r ^aJ^r 
^^1- ^ ^ i^^^lJisil- 2#^^ls» ^*>3i #71 Xl l#^^ls^ efl^oi a o v 

7] Xl 2#§^Jl£| Eflli4 Till ufl Xl l^^^r 7>*lfe *fl liiAllf I^^Kr Xl 

l^^J: ^s^s.; Xl iXH4lJi°ll -§-#*H ^XH-g^ji, 7l^^i^^ #71 

XI 1#3*UlS ^^JO. #7l 7l§^^ efl^ol #71 XI Efl^a.^ 7^ 

trfl ^ 7>X|^- 2€^S» #^*Hr XI 2!^JL ^, #7l Xl 

l€^2. ^ XI 2^4!JL«- ^4l*Kn. fcs}^ #7l #^*Hr 

fe2]t^Sl ^P-Hl^H, ^Xl 4^" ^>5LX1 #*lfe ^r^HM- 7fX^ 

3£ #7l ^3*Hr» ^7H?J ifl^-M-g- #3*Hr ^r^Hr XI tifl 71 ; 7^^ 

XH^H rfl-g-*><X Xl°HX-& #^£Rr #^tHsl# ^P-HlSh*. ^Xl 14s 

Tg ; ^+ ^7)0% *\ ^Hl^fe li^lisl t 5^, teXl ^1^1 ^]) + 

£ 8 
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^W-^cq ^Hflyj ^ tflolE^ ^ #71 ^yfl7l^ # 

7l ^wj^r}^- t|VE.*ll #^l{Frequencytmul iplier and method of multiplying 

frequency of external clock, output buffer of data, and semiconductor device 
comprising the frequency multiplier and the output buffer} 

S- l£r ti>^l ^l^r ^lSf^ 7 fl=f^^-S. M-H^-vfl 5L^o|t}. 

£ 2^r #Hfl7]^ofl ^ ^s)-^ ^tiflyll- £AltV S^olcf. 

£. 5- 2<H1 ^ ^^HH^I M-^r^ ^r°l D J£(t iming diagram) 

5L 5^r 51 4ofl ^s>^ ^1 tifl 7]^ z}- A]Jr M-^-^H 

51 6-gr H}5J-^tt ^*HH l4€- #5L*fl #^^211- 7fl^5L3. 
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<10> £ ti> £ ^ ^ofl ^ ^ojg., js.*] ^2]--^- ^«fl*Rr ^5H- 

*ll«fl7l * SflHfl^, CflolE^ £ ^Ul*>^ tiV£^l 

£^1 #7jHAi ^s>^- tfliisf ^lStlr ^ A o v ^^-S. ^-§^Rr*l ^ 

^>*Kr Bfl^e^. sa4. 

<12> o] f^*), ^ ol^^ Efl^E^ ofl C-fl o] E| 1- 7}^ 

t^^H #33*r 3H4* #7] C-flo]Eil- 2:A>^-O.S.^l ^*3€4. 

<i3> oie^ Efl^e^ ti> £ ^ #*14 Efl^e ^>til# °l-§-*H ^€4. 31^^ ^ Vy l^ 
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<15> tiV£*fl ^17> SM^ofl ^S^, #S.*fl 31^ 31^ 

e #til°l ^^£7> 4^7>^1 *tVtf. ole-ltt ^-f^ ci ^ 31^S ^ H l^ **Mr 

iofl i£;£*fl tfl^E ^ O- ^^^>7fl ^tf. 

<16> dfl^tfl, tiVH^l 31 ^^HrS.?} 400MHz olM-, EfliM ^ Vti l ^ #^^4^^ 

lOOMHz^l '^1^1 ^-f°fl^, 3l^S ^13 ^^MHMI te^l 31 

iJ=S ^*3*Hr ojr>. Efl^E ^-w]^ ^^^Hr^ ^^Kn, ^ ei ^-ti] 

3] ^.^^^ v}^ 7 ] fl*IHfe EflAE J2^flf> *KE*fl ^1^1 

<17> 7^0.S ^wRr aVE.*fl tfltt 3l^S €-^7> &4. 

, «V£*ll ^17> v\}3-?]2\ -g-ff ^ ^ ^^£7> 7^^^ u}-^, 

^ u}^ ^-ol ^11 ^sq- tiJrJE*)! ^-^1^ eis}r 31 ^ *}°]°\) °] 

^o]x)x) °>7) nfl^-oll, Efl^E Al^Voj ^ol^Tfl sqjl SE^ 3l^H£| Jl^^ ^~§-°H ^ 

<is> tiis^n 31 is ^l^ *V£*fl QA$\ ^^^^1 £M afl^-ofl 

<i9> tc}-^, ^ ^s^oflAi ^sRr 31iBisq- 4 s SU^r ^r£^l 31 
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*fl €^^1 -2-^4. o}e^ aVE^i 44 b, <r4L*H #4 

34 #g^4n"# *HHfl(multiplying)44b 4^ ^ tflil 4:3H14 ^ °<f4 

i- ^4«- ^ &b #^44» ^444 €4. 

<20> ^. ig-^ol o]^ZLX> 4b 4 #4 4^, JL^r4 4^4 ^^7l 44 

444 ^ #3^r4^r» ^-1^-1: #4^Hr5 *H«ti4b ^4 

^ $M7] ^ zl «j-^^r *fl^4b 4 o}4. 

<2i> -a vixgo) oi^ji^> 4b 4^. 4^4 AA^, -^4 ^r£^l 444 4^r4 ^ 

7]7}9\ SLQ^r 444, 451*11 #4* 31iJ=44 44^ 7 ]oj^ t-lHEi-I- #^)4b 4 
44 ^44^ 2fl^Hr c|l c>J4. 
<22> £ i#^o] 4^374 ^ 7]^^] T^S, #4 ^4^ *fl«1M * 44 4 °1 

^ ^44b tiVE^i *fl^Hr ^1 &4. 

[^4 ^ ^ 4-8-1 

<23> 44 4^3 4^1- ^44 ^ -M. ^4^1- 7 }4b 4^f 

#^^r 44 ^4^r» ^tifltb 4^-#a]-8: M4b ^4^r 4wfl4ofl 44 44 

4. £ t^ofl 4^ ^4^r ^H4b ^44 ^4^» 4b ^ i#^4^4 *fl 2-^4 
It ^44:n. 44 il-^^1^4 4t 0 l 44d02»4:£4 4^4 44 «fl *ll l 
7}-4b 4 i4^4s-& 4-4 4b ^1 l^^^ls 1^3 4 5- ; *ll i444Jl°H -§-4 
44 4^14-1-4:2, ^4 4^444 #4 4 1#^Jl» ^44^ 44 71^444 
4^°! 44 *\) 1#34Jl4 4tiL4 4 4 4 2^^* 7>4b 4 21^11 # 
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^*Hr Xl 2^*±3L ^, ^71 Xl l^i^lS 9? ^"71 XI 2^^1JL-1- 

<24> H y^^J. ? fl fei a o V 7 ] ^ l^AlJr M^J^^ X] i^A) Jr<4 <#7] Xl 2 

#7l XI 1#§1^!Jl ^ ^-71 XI 2t§]^2Sl ^>o]§ ^1^>ZL ^ 
XI 1^^7l; ^, ^-71 XI l*}^^7l<2] #^^1^1- ^^1*>J1 ^"71 XI 1^# 
#71^ #^JLX1 cfl-g-^ ^1-71 XI lli^l^t ^SRr XI l*r333.# ?-«l*H=- ^ 

<25> ul-BJ-^l^Xl^r, -S-71 XI 2li^l2 #71 Xl lXH^^M "S^H 

olXl^llrS] Jl ^7} 7]&&<&3\- ^7] Xl l#^^15l# ^r^l^ #7] 7}&&<&^ ^>7l XI 

1#3#J^ *W» #*1*Kil ^#§>^ XI 2^^7l; #7l XI 2^^7}2\ 
It ^Alsfjl ^7} Xl 2^^7lS] #^^1J:X1 tfl-g-S}^- ^-7} Xl 2€^S» A 3^> 
^ XI 2^3 3 S# ^t>l*Rr ^* ^ .2-3. ^X. 
<26> H^^Tllr, #7l XI l€^S. ^ ^-71 Xl 2€^1-£tt ^3. ^ €^ 

<27> 4>7l 7l^^ Si" Xm W -g- ^^^1 °a^^r 7>^1 ^ 

^-¥-#3^- ^#*}<X Xltifltb tfl^M-a- #^<5Rr ^sHr Xltifl7Hl W 

^Xl XI XI 71^ -g-^^ ^r^Hr* 5fe Xl 1 
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^ 2#^#3l» ^r^}JL #7l 7\] l#34l:M #?1 *fl 2^3 #51 ^ 

n^. A A l€^* 7>*1tt l€^^l^l- ^^Vc- *H l^^ls. ^r^^s. 
; *ll l^oj^lli -S-W^ ^Hl-sU, 7 )&&<£s% # 7 1 *!l 1#3#« 

*>Jl #7l 7l§#<^ elllo] aV 7 ] 1#3#JLS1 3l*IiL4 *ll 2^^H: 7}7] 

£]ZL, #7l 2#^^lS^- #7l 7l^^<y-# #7l 2€-^^lJl^ efltol ^-71 

71^^-y-^l 31^114 ^ A 3!^-§hi- 7>^1^ *U 3€^5ll- #^>Tr ^1 3€^ 

a] Jl ^^sls; ^1 2*lH^ls°11 -g-^H oMloj^-SlJl, #7l 71^^^ #7} *fl 2Z\}°] 
^§>J1 #7l 7l^^<y-^ Z]]^o] s$7) *fl 2#^#JlS1 Efl^^rf 7^ ufl 4^ 

i-^-i- ?Mb 4^i^lJi# #^^>b 4€^Jl ^33.; ^, #?1 ^1 l^i#jL 

^*1 #7l A 4l^Jit ^1<5}JL ol^.^ ^V 7 ] #^}b fcS}^- 

<28> ^aJ^^i^ *H l^AlJr ^SS]S.b #71 11^ #3^ #7l 2#^ 

^#*>J1, #71 ^| 1#^#JL * #71 2#^Jl^ *><>1«- ^1^ ^*Kr 
^1 1^^^7l; ^, #71 l^##7lSl ^#*>J1 #71 l^>W^7l 

^1 #3^1Jlofl tfl-g-^b #71 ^ lli^lit ^§#*Kr lfe^2]S.# ^l^Rf 

<29> ^^j- ti].^-2is>7llb ( ^ <*H*1 S.£L(dual edge mode)^l ^-f #7l ;*fl l^H^lS17> 

ol^oj^-s]^ ( ^tL 6fl*l 2.^(quad edge mode)*?] ^-f #7l 2*)H<*1Jl7> ^HlrSl 
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<30> # 7 1 7]^^ 4^11; ^f>}7] JEE^ <a^£: *VEXl #*13 #^»1 

s]6|) ^ ^ojcf. £ M^ofl ^ ^Xl #*1^ #?1 *V£X1 #^^¥-£1 

3H^1» ^r^l^ Xl l^^Hl ^7l=H #7l tflolEil- l^SRr Xl 1« 
^^1-4, #7l Xl 1#^#1"^1 ^#S>:ZL #7l Xl l#^Xl %-7}S\o] #7l Xl 

1#^##^ #^*Hfr Xl 2#^#l-4- ^ #7l Xl l#^-i: 

^ai*Vji #7l #^#Ji^a- *r3#*H #^*Kr fesl^sls; ^, XI 2#§H ^7lsH 
#7l fe5^3]3.3l #^#51-1- #^*>^ ^l^H, #7l XI 1^^^ #3^r 

sHr^r #7l XI 2#3^ #3^HriL^ Ntifl €■ 3* ^HJilS 
<3i> wl-^-^^Xl^, #7l #^tH^^ ^l^^^l 47fl£] «^««^r ^l*Rr 

# ^^SLiL «H , #7l XI l€-^^r #7l XI 2 Mil 4 4«fl €• 7>^m 

<32> 7l#^ 3fXl# ^*>7l 5E4€- ^HXl #*H1 

^jolc)-. ^tgofl 14s. tiVsiXl #*l^r #71 «>£X1 #*12} ^ ^^:<X1 31*1^, 

7fX^ #3* ^#*H #71 ^sHM- Xlwfl^V ^Jf#3^ #^Kr XI 
till 71; ^, #7l aVSLXl #*1^1 31 iSt 71 *m tflolE^l cfl^H 3l^J=£ 3| 

ojEil- #^Rr #^tf)sll- ^1^, #71 ^^Hr XI till 71^ 5Hr XI 

lf?lAli$} XI 2#34l:£# ^#*Kn. #7l XI l#^#3LSl eflfol #7l Xl 2€-«l # J-31 
f^tf 71 ^ nfl XI 7}7)±r Xl Hi^llt ^W^r Xl l^i#JL ^S^S; 

xl ixH#s<^l -g-^H ^onoi^-siji, 7i$^<y-2i- #71 xl i#3#3l-i- ^#*> 

3. #7l 7}&&<&2] ellfoi #7l Xl 1#§1#S^1 eflt^t^. 71^ nfl XI 2^^* 7}Xb 
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7l§^°U-^ ^ "fl *fl 3li^t 7>^m *fl 3€^#Jl» #^*Hr 31^1 

J: *fl 2^lH^lx<Hl -g-#*M t>°fl °l-ir^l-3i, #7l ^^^^ #7l *fl 2^H^1 

If ^a1^>ji #7l 7]&£<&4\ efl^ol #7l *|| 2#^^lS5l zmS-^ 7^ nfl *fl 
s-o. ^ 45g^Ai-gr-i- #^§>^ 4€^#s. ^r^fisls; ^, #7l l^i^l^ 

vfl^l #7l ^1 4^^5l» ^1*}^ °11-^ feSl^ #71 tfl^-#^^r #^}^r *r3^ 

<33> #7l 7^3 3«MI» ^*>7l ^ #5.^) #*HH ^ 

^^1- 7}xl^r #3* -r^l*H #71 ^2}-^* *Htifl*b ifl- 8 ?-*^ #3*Hr ^^Hr 
^wfl^(multiplying)ofl SW^. £ .g^Ml ^fl^*^ ^4 

^1- *\) lWmi&Q 2#^^lS« #7l ^1 l€-^^ls^ ^1 ^ °1 #7l 

*)1 2#^^lS^l efl^iLcj- 71^ nfl 7^1 l^i^-fr 7}*}^ *fl 1^^^» lH3*Rr ^1 l 5 ! 
+ ^#31; l^H^lS^l -§-^>^ oiofloli-slji, 7}^#<$3)r #71 zft 1 

2€^^* 7Hfe ^1 2li^llt #^*Rr *fl 2^I^1JL ^^^711; ^, #7l ^ 11^ 

>0J: ^ #7l 2^4!Jl» ^^]*>JL ojs.^ ^e]^ #7l #^<5H=r #31 

« ^«1 

<34> #71 7l#^ uf^llf ^#*>7l ^ £ ^^^r #*HH ^ 

si 7Hb #71 ^1 wH qiJf#^* #^*Hr ^*Hr 
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1#^^S^ A 2#^^lSl« A 1#^J^ A^°] #7} A 2^*\^1L2\ 

31^4 ^ A A l^t^-fr 7Hr *ll ll^Jit l^*Kr A i^^IJl 

*1*>JI ^71 71^^^^ efl^ol #7l ^1 1#^^S^ efl^itq- 7^ rrfl 2^^* 7> 
*l^r A 2^^Jll- t^V^ *fl 2^i^lJl #^#31; A 2^^-^^ofl -§-^>^ ojoflol 
%S\5L, ^7} A 2#^^lS^ ^-71 7}&#<&-£ ^^}J1 ^7} A 2#^Jl^ eflfol # 
7l 7^*1 ^ 511^4 ^ *fl *(| 3€^^T 7>^m *fl 3€^^» #^*>^ *fl 3€ 

^aij: ^-^^r^l; A 2^1<^^1^^1 -§-#«H ^^1 #7l 7)^^^- #7] A 2A 

o]X\S.M. ^X\is}jL <#7] 7}^&<$°) efl^ol ^"71 A 2#^^1^^ efl^4 7^ nfl A 4 
7>xl^ 4li^!it #^Hr *fl 4^^1:2. l^^l; ^, #7l *fl l€^^l 

<35> ^^jtJ. ig-tgo] ^-^o] o]^ ^ ^ ^-^^ o]*}o} 

HV^tb ^*H1» <^l*Rr ^ 5^ ^ H^l 

<36> o^}, SL^-m: %^}<^ «>^tb ^*H» ^^>.5.*|, 1 £ 

x$£. ^^tb4. ^ S^^l *lH€ ^ *M1# 4-^4. 

<37> £ 1^ tiV^^l #*14 ^Wl^S] ^Tfl* 7M^A^ £^°14. £ 1 

oH ^x\q h>4 ^-oi, tiv^i ^l(ioo)^ 31^1- ^"4(110)4 Si 3*1 

interface)^ <^<>) ^1(110)51 ^-^£4 aVs^l #*1(110) 
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38> =H]B-3., ^XHtt ^-«1(110)S^-B1 <Uns\Sr ^^-#^(CLK, CLKB)* 

c-flo]Bl» Efl^E ^1(110)4 *lB|*IMi« ^ aIs.-^- 3H^# #3*Kr 

< 39 > t= 2 ^r ^2fl7l#^l ^T^Hr Xl^* ^ 3^r £ 2X1 ^ A 

«.«.6)1a^ a]s s)-^^: M-Ej-Hfi ^(timing diagram)^*}. £ 2X1 JE^1€ ^^Hr 
^ufl7l(200)fe ^##71(210), A l€^3L ^^-(220), Xl 2€i^S 
fee|^-s|S.(240)» 

< 40 > *>*^7l(210)fe ^^f#^(CLK, CLKB)-§: ^*>JL =L *}o}^- Xl 1^^ 

AlS ^-¥-(220) ^ Xl 2^i^liL ^4)^(230)3. Xl l€^S ^^-(220) 

^ cf^o^ ti>^s] S .(221 I 222, 223, 225) ^ ^ feBj#S|3.(224)* ^t>l*}<X, S]Jf# 

<4i> 21^} Jl ^"^^-(230)^ ^^S.* ~ ^ 

fee] ^5] 5(234)1- ^^H, ^#3(CLK)^ ^^Hl^ 

Xl 2^i(B)* feSl^-s] 5.(240)^ X| lli(A) ^ Xl 2^(B)-& fe^^V^ 

<42> 5. 3XH ^ «V3- ^1 2€^(B)7> XI ^if-(skew)7> 

^fl^t-fl ol^ £ 2X1 £7>m XI l^^lJL ^^-(220)5+ XI 2^^S ^3^(230) 

(231, 232, 233, 235, 236) 

3 Xl^ojofl 7l<y*>^-. ^, XI 2^i^lS ^^-^-(230)^1 5.*]$. ##215(236)51 *1<£ 
^^(^l^^Tj:* alphas W)^ ^7} ^S*!:^ ^rXl^^l 9X^r. 
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43 > £ 4fe ^ U>^-^^ ^*HH 4€r ^T^Hr *H*fl7l* ^ S^lal, S. 5 

44> £ 4ofl £Al^ ^bK* *H*fl 71(400)^ *)1 I^^Jl ^3 3 3.(410), A 2%^S. 

^3^3(420), *fl 3^^1Jl ^-^^3.(430), 4 4^^1J- ^3 35.(440) ^ feS^W 
5.(450)1- ^til^rth ^ 1^41 iL ^-Aj5lS.(410)^ *fl I-I-^jlCclK) ^ *fl 
2#^a]^(clKB)1- ^*1*>JI ^1 l^^MAm *fl 2€i^lS 1^333.(420) 

^ *fl 1^HA1^( DE ) £fe 2^HAJS(QE)<^1 ^l^l^m^^, 7l^^«g-(VREF)3|- 

*fl 1#^^^(CLK)» ^aI^ji *fl 2€^^1^(B)1- %%%^\ . 

<45> 3H^Jl ^3515.(430)^ ^ 2^H A is(QE)^l <?1 3 -2-. ^ 

4l3L(CLKB)Sl- 7l^^<a-(VREF)^r ^*>JI ^ 3^^S(C)» #3^. *fl 4^aJJt i£ 
^3]3(440)^ *ll 2^H^1^(QE) C H1 2l*H SHM-M-a. 7l^<y-(VREF)3l- A 2#^ 
Jl(CLKB)-& ^l^n. *fl 4€^S(D)* #^tb^. 

<46> a- ^aHH^, A l^Aljr ^-^2)3.(410)^ x>^^7l(411) ^ ^2l ^3 

S.1-C412, 413, 414, 415, 416)^ ^1W. ^^71(411)^ A l#^^]s(CLK) ^ 
*fl 2#^Aj^( C LKB)l- ^5>JL n ^o]§ ^1*>J1 

71(411)21 l^^^r *H 1#^^1^(CLK)# ^ 2<im&-& A 2#^aJJ: 

(CLKB)l- *r413h=h ^aI^o^ 
<47> cf^o] al*! 31 31: (412, 413, 414)^ *\3, z\H<£^.^. ^r, 3(412)^ 

^3. 7 j( 411 )cq ^Aljr* ^A]^ ^^s. 71 (411)21 #^41Jl# 
#^*>J1, tiV^i 41 3(413)^ tiV^i SI 3(412)21 #^A}jr.g. al^S) 3(412)21 #^ 



37-14 



1020020059831 *^ °^> : 2003/3/13 

-tlJll- #€*H «J:^S1S-(414)^ ##35.(413)3] 

2)5.(413)^1 ##*H 

^feel^S-U^fe ^^71(411)^ #^31 4 ££33.(414)4 #3^1 S« 
^^dj ^fea|-g-5H *>#5l3.(416)fe ^fe5l^33.(415)£l 

1- tf>£sH l^^lJUA)*- 

2€^1^ f333.(420)fe *}^#7l (421) ^ 4*r4 fee] 3 3^- (422, 423, 
424, 425, 426)* ^1^. afl 3€^1Jl ^^3(430)fe *l~§-^7l (431) ^ 
feels] ^#(432, 433, 434, 435, 436)* ^«1^4. *fl 4^^Jl M33.(440)fe 
#^-71(441) ^ fe^ 5) S. #(442, 443, 444, 445, 446)* ^1W. AAQ A 2 

^313(420) tfl^l A 4^i^l5L ^3l5(440)fe A l€^^ 
(410)4 £H ^ *>*^M(421, 431, 441) ^ #£33-1- 

(422, 423, 424; 432, 433, 434; 442, 443, 444), ^ feB] §33(425, 435 , 445) HB] 
JL a>^sl5l:(426, 436, 446)2] ^^Tllfe *)] l^^SL ^33(410)2] ^#7114 

> A 2^*±3l ^333(420)2] ^#3.71(421)^ 1^^ 7l^£<#(VREF)* 

^1*>J1, 4^^71(421)4 *fl 2<^#£r *)1 1#^^1^(CLK)# ^tb4. *H 3^41 
S. <£^33(430)4 4^^-71(431)4 l^^^fe *)1 2#^^1J1(CLKB)* ^14^, 
^j g .^ 7 ]( 431 )o 1 ^j) 2 °g^^fe 7l^^<a-(VREF)* ^41*4. ^1 4^41Jl ^333 
(440)4 4^^-71(441)4 *fl 1^^ 7l^^i^(VREF)* ^14^, 4W^7l(441) 
4 ^1 2^^ A 2#3^1Jl(CLKB)* ^^4. 
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<5i> c}n> ( 4| 2^i^]Jl ^515(420)^ 41 14H^1JL(DE) ^ 41 24H-t!JL(QE)« 

e|^>^- fee} s] 3.(427), fee) s| 5(427) 2} #^4lJ:l- *£^H #^Kr ti J^5 
(428), «1^2lS.(428)5l #^ai^7> 7\)o}^o\] Heflo]^ 

(VDD) ^ ^^71(421)^1 ^^E]^ PMOS 5«^E-1(MP2) ^ *V*l2}5(528)2l #^^1 
2.7} TflolEoil ^^5)3., HeflW i^7> AA ^^71(421)^1 ^ 
(VSSH1 ^^f£]^ S^^1^^(MN2)# cl ^Hl^. 

<52> 41 3^^1Jl ^:^5lS.(430) ^ 41 4€^3L ^3 3 5. (440)^ 41 24H^lS(QE)l- 

til^H #^Kr al^Sl 5.(437), tiV^sl 5(437) 21 #^3l7> TlHS.^ ^^r^, E- 
31^ ii7} AA ^^^^(VDD) ^ ^>-§-^7l(431, 441)<=H1 ^^^^ PMOS 531*1^ 
EKMP3, MP4) ^ Hi ^Sj 5(437)21 #^a]S7> 4M5.ofl ^M^r AA 

^-^71(43! t 44i) o) ^ ^^(VSSH 3^3^ NMOS 5.^*1^ (MN3, 

MN4)* ^wl*lcf. 

<53> £ 421 SI SiE * £ 52) Bfo]n o l £ -. ^-J7 S ^ofl ^ ^7} 9] 

^Aik -g^^S t^-b-^I- ^ 521 Bj-ol^ofl 41 l€-^JL(CLK) ^ 41 2#?l^l31 

(CLKB) ^-el3i 7l^^«y-(VREF) ^lS7> JSLAjsH ^4. ^ , *fl l^H^ls(DE) ^ 41 2 

4H-tl3l(QE) 3.^7} v]^d\]o)M.^v\^, PMOS Miffl*l^£l#(MP2, MP3, MP4)°1 3.^- i|l.SL 
NMOS 

S(turn ofO^M nfl^fl, *>W#7m(421, 431, 441)°1 -g^i5>xl NMOS 
5$*l^e11-(MN2, MN3, MN4)^ ^(turn on)^ x}%-^7}^-(421, 431, 441)21 
^.o. ^^Al^lcf. ol ^-fofl^ ^^71(411)^ ^^l-Tfl S\JL, 41 

1^^S(A)7> ^*>41 ^4. °1 3-t-tt ^sHr2] ^ yfl7 }. ^-folcf. 
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<54> l^H^lJUDE)^ oloflol^SlZL ^] 2*)H^!JL(QE)tt ^^o}^^^. 

7Mfs\x}. nz]^, PMOS e^£^1^e-11;(MP3, MP4)^r NMOS m€*l^E^ 

(MN3, MN4)°1 ^^£]7l nfl^ 3^^1Jl (C) ^ ^ 4^^1JL(D)fe #^3*1 &fe4. 

jl, h}-e)-a1 tiV^s]S.(428)^r fe&] S-f^ fe3#Efl» #^*b^. 
<55> ^, tiV^s] S.(428)7> fee] 5L-f£] feSl^-Bfll- #^<5>7l nfl^l, PMOS M^l^ 

(MP2)fe NMOS S^1^(MN2)^- ^, °1 A 21^2 

^5)5.(420)7} ^-g: s>7fl 2€^S tH8 3 3.(420)^11 ^*fl A i *fl 2^^1JL 

(B)7> ^^£)j7 fe&l^-Sl5-(450)fe 5]^-#^(CLK Sfe CLKB)-ir 2^£- # 

<56> vVQ, 1*1H^1J:(DEH ^741^^1 , *ll 2*lH^lJ:(QE)7} ^l^ollrSl^^Jl 7>^s> 

7}-. PMOS S^^l^Eil-(MP2 ) MP3, MP4)^r S.^- ^fe^jl, NMOS S ^fl^^E^s. 

(MN2, MN3, MN4)£r S-^f- igiLJEL^. 4^ *)1 2*lH AlJl(QE)7V ^Hl:^ , *il l€ 
iAlJl ^^5)^.(410) vfl^l *fl 4^I^1Jl ^513.(440)7} S.^f- -§-2}*}7fl S^Jl, AA A 
l^i-iUUA), *fl 2^^JL(B), A 3^i^lJ<(C), ^1 4^^S(D)1- ^^*>7fl s\E-S. 
, feEl^-S]S(450)fe 5q^-#^(CLK Sfe CLKB)-8: 4^3. ^fltiflt!: #^-§r #^*}7fl 

<57> o]^ej ^1 l^HA]s(DE)7> oHH-asqir ^-Hr ^#^1 2«flS. A 2 

*lH^:5:(QE)7} ^oflol^-s)^ £]Jf!-§H 4tifl5L *fltifl5)jEL3., *fl 1*)H^1Jl(DE)7} 

ojoflol-g-^fe ^ S-^(Dual Edge Mode) 5} i = ±L, ^ 2*lH^lJ:(QE)7} 

o]oflol^-£|^. ^-T-fe fl-E. °fl*l ^^(Quadrature Edge Mode)e}:n. -r-^-^. 
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<58> <*|7HH, *H l€^S(A) *\] 4^^Jl(D)^ 2." ^ y > i t 

^1^-4. ole^ %^r^ ^-^^ 3)3.(415, 425, 435, 445)^1 <5M-2l ^ 
^ ^ 7 fl^ ti>^is1S.l:(412, 413, 414; 422, 423, 424; 432, 433, 434)^ %■ A&S^ 

< 59 > a, £ ^ltifl7l(400)ofl 7l#S] ^sH- *fl«1)7lsHr z}- 

<60> Jg- ^S}-^ ^tifl7l(400)^ ^H. S=.*M *r 9X5.^- ^^}?X°- 

^1^*1 ^=Hr 31*11713 ^ 7>^>rl-. <^mrfl , 7^ 

16wfl, 3. o]<#S>\ ^rA^rS. ^Mlk ^ 9X^ (Multiple Edge Mode)* 

^ -4- ^yfl7l£ ^ ^^HlTfl *}^}t}:n. ^ ^ 

< 6 i> £ e^- .a. ^-^^) ti}^^ ^AHlofl pq-s. tiK£3l ^^1^ 7fl^^-S. 

q.^vfl cntolcf. H 6 ofl £ Al^ HV£^1 #*1<3] *^^3J)(600)^ 
(601, 602, 603, 604), ^^33(605) ^ #^3)3(606)* 

<62> l#^«(601)£r tiVExfl ^1(^1 «W ^-gO-S.^ c-flolEi(DATA)* 

*H l#3(CLKl)°fl ^7l£H ^olEKDATA)* #^4. *ll 2#^«(602)£: 
^.(602)3 =r^*H ^ 1#^(CLK1H1 %-7}$\°] ^ 1#^#(602)^ #^^1 

Jl» £ 7<^1 #^^^(600)0)1^, 47flsl #^#«(601, 602, 603, 

604)^r 3^r€i*. 
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<63> feE)-^£)5L(605)fe #U###(601, 602, 603, 604)^1 ^*}JL 

^7} #3 fe^^H #3 =L*\3- #333.(606)^7 fe^ -§-41 5.(605)^ 

#B]Ai5t ^§H, Xl 2#3(CLK2H ^7ls|<^ fe-B^s] 3.(605)^ t^^Jlt 

<64> o]sq- ^ #^^^(600)^ N(N£r 2°]^ ^>^^) 7 fl^ ^€ ^ 

(CLKl)S) #^:&HHr X) 2#^(CLK2)^ ^^Hr^ N«flC£ 6^ ^^Mlfe 4«fl) €• 

< 65 > S. 6* % V ^}<X -g- ^ofl 4t #^^3£)(600)Sl ^-t- ^ 

cj-^-ji). ^-cj-. ^ c)H^(DATA)7> #^s]S ^ 

<66> *fl 1#^#1-(601)^- PCDATA)* ^1*K2 Xl l#^(CLKl)Xl ^l^M ^olE) 

(DATA)* Xl 2#^#f-(602)^ XI 1#^ ##(601)31 #341JL* *fl 

1#^(CLK1)°11 %-7}s\°] Xl 1#^€#(601)^ Xl 3l-^#l-(603) 

XI 2#^##(602)S] #^*IJl€ ^*>J1 XI 1#3(CLK1H1 ^7l£l<X Xl 2#^«# 
(602)2] #^^1^1- XI 4#^##(604)^r XI 3#^«l-(603)^ ^ 

^1<5>J1 XI 1#3(CLK1)X1 ^7l£l<X XI 3#^«l-(603)^ #^a1Jl# 
<67> c-flo] e] (DATA)7> <£4r3 o_S t^sl^, #^#«(601, 602, 603, 604)^1 #^JL 

s.^- z^-z| <£^s} dlolEil- 7MJ1 &X1 ^cf. fee] ^-5] 5.(605)^ «^#1-1:(601, 602, 
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603, 604)21 #^A]jr# fe^^M #^51^.(606)^ 

(605)21 #3^!JL«- *ll 2#^(CLK2H -fr^^H ^3 -§-3)5.(605)21 #^3L# 

#^t>i=f. #^5.(606)21 ^^-S. ^1(51*1 3*1 8>^-)ofl 

^^£)JL, #^5} 5(606)2] f^Jioi] tiVS^ 3.^0} ^^JfL-I- Ellilf ^ 

<68> o^H-H, ^^5]^ dlo]E-1(DATA)^ *>i*fl ^l^St!: < a^°l^-. ^, 

31^5 ^o^^, d^tfl *H5.el €^1 HM^* 2.^- is 71^*1 °1» 
#31* ?1€t=K °1 ^-r-, tilH-i- ojojol tfl^s^l $>JL, t}^2l alSfl; fV^ 

wjofl E|liE5|^ wj-^o] A>-§-£l^c-fl, o]s. rf^ H ]e Efl^E( Para i lel B it Test ; PBT)e1- 

<69> aV£*fl ^ vfl^l^r u)Eff wliiLSH ofl o] e^ # #i^Kr ^}HLS\ 

S7} ^fltKK ^21 HlEff feSl-g-^H #^^>£^- 

*r $1^. ^ «1 5121^2] y]lil^Iif feEj #^£l*l &o_Tg n)l2.El ^1 

<70> £ 7^- S. 6^1 £*1^ #^^2) 1-^3)- ^-7)1 £Al*V Efolnjcojcf . £ 7 

^ ^*>^, *ll 1#§KCLK1H1 -§-^V^ 47fl2l c-flolE|7> ^>^o.s. ^M-^ ^^5) 
^, *ll 2#^(CLK2H -§-<eH*M 47fl2] c-flolEiS] wlJiL^^cHl ^>-§-^ #^Jl7} 

<7i> ^, 5. 6 ^ 51 7<=>fl^^-^ 2> ^ ii^o], ^. 5, (600) oil 2]^, Efl^ 

JL^ cflo]E|(DATA)l- 4«fl bb>^. *fl 1#^(CLK1)^1 2]*H s.^s>5L^- 
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oil- *fl 2#^(CLK2)o.S «:*|SH #^^>£^- f-^-S^l , *&£*H 31^5 

< 72 > JE 8£r 4^2] *V ^Al^^l rcf^ ^sj-^ ^«H7l^- #^ ^ltt # 

£31 7fl ^^AS M-E}^ Ir^-iolcf. t£ g^l *KE*11 ^1(800)tt ^ 

4^ *fl tifl 71(810) ^ cflolB) #^ tf|3J|(830)# ^wltbcf. £ 8«11 5*1 € ^£^1 #*1 
(800H ^lS.e| ^17> eEjji, 4^ Stf. 

< 73 > ^5>^ 3ltifl7l(810)^r ^MCCLK, CLKB)-=r ^#^(CLK, CLKB)^ ^ 

sHM- Nail *1HW. ^Ilwfl7l(810)^ 3HH*1 ^|<H 71(822), ^ € 

U ol = efl^ ^71(823), ^ else] (824) ^ 31^ #^ *H =1(830) ^ 

3^3.(831)3. 

<74> eflol^Al 71(822)^ Sll *l^El (821)3 #=^Jl°fl -§-#*M 

Eflol^Al* ^H^JL n ^41- #^#(832) ^ I/O ^IH-?- (826)5. 
#*1» EfliM«>7l fl«H ifl^- &l£el|i ^-^71(823)^ ^#3(PCLKH1 ^713 

6] <HJ=5ll^» ^ o]elz]}^ cliacl (824)5 

<75> ^ ocelli i=l scl (824)^- ^ ^^efl^ ^ 71(823) 3 ^ 

*H ^ ^^IJ: (Column Select Line; CSL)» °fl2.sl ^§(825)3. #^ ^ 41^ 

^IJLoll -g-^H rifla.e| ^(825) vfl^-Sl ^^H, #7l ^H^xr I/O *IH-^ 

(826)* -f-*H cflolel #^t^3l(830)» 7j*l 51-^-5 #^^tf. ^lsltV 

CllolBl^ Efl^M ^K^Al^l ^)5 #5^1 ^1^1 ^^^^-7> Bfl^H^ 

4. 
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<76> £ gofl S.*]& teafl ^l(800)fe ^^(PCLKHl 

( 800)7}- -g-3]-s>£^- ti>S.^ll ^1(800)2] vfl^# -H^^-S. ^^"^ ^ *> 

nf. o}^, est tfliS ^-wK^Al^j &-§-)£]- 7^ 7>^1 ^ 

^}c*| ^ flfe cflojE^ #^3*1 (830)* ^wlW. 

^1(800)S Bfl^S^-cfl olc>|^ EliSt *r 5U^. 

S-Ol A>-g-£)^O.M-, O]^ ^. «Vt^ o. ^t^^ 7 l ^€ 3H*1 

^Al^7> 7>^§>Cf^ O]^^ ^Olr}. tt}-^ ^ ^vtgcq 7^ SLJL^^ 

< 78 > ^isV 7^o) ^6\] ^tifl7l^ 71^2] ^S>^ « 7l 2fe ^ 

<79> 5£*V Mj-^ofl H)- #^ H] Si ^ ^>7l ^B}-^ ^ti^l^ #7] 

^ EliEf - ol 7 l nfl^ofl Bfl^E X\# ^ Wl-g-# #^1*1 ^ ^ ^ 

=Hr4M -S^SRr 71^21 Efl^E xval^. Jl^^^-S ^1-g-^- ^ olcf. 
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^Utt ^r^Hr* ^tt *fl 11-^^lS^- ^ 2#^>0^1- ^*>JL #7l *fl 1#^a] 
*il 1*)H4]Jl°11 -g-^^N oloHo]^-£]ji ( i^cq 7l^^^-4 #7l l#^^lS» 

2] 

^ 11H 9X°]*\, #7l i^aIJi ^3 si 3.^ 

#7] 7$ imm±3LQ ^-7) 7% 2#^^lJll- ^^>JL, <#7] 1#^JL ^ #7l 
#71 *H 1^#^7]^ ^*>JI #71 1^^7l^l #S^Jrofl tfl 

*\W7). 
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[3^* 3] 

Wl; 

^-7] 2^^7l^ #^Jl» ^41*>JI ^"71 xfl 2^#S-7l^ ^^Als^l tfl 

[^t 1 * 4] 

2fl 3%H1 

oflxl s.I=(dual edge mode)^] #7l A 41 3L7> 9l^) Q }^^ 3* 

5] 

*fl 1%H1 #71 211 I^^IJl * #7l *fl 2^^Jl^ 

[$^8" 6] 

3*Hr ^Sj-^ ^lHfl7Hl &<H*1, 
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*ll 2^HAl^oH -§-^<5^ ^MH^jl, ^7} 7}^&<&A ^71 2^^A]^# ^ 

^■71 *fl l^^lJL #7l afl 4^^1Jl* -r^l^Jl o]s.^ ^"71 

#3* *^Rr ^l*Rr ^^Hr « 7l. 

7] 

*)1 6%M1 ^7] A] l€^^ls ^^S-tt 

^1 2#^JlS] ^o] 4 #X|s>;n. A] 1^^7l; ^, 
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#7l *H 1S>*^71^ #^JL# ^#S>:n. #7l Xl l^^#7l^ t^jLofl cfl 

-§-*Hr #7] Xl l^i^lJiS *3#i5Kr jfl ^l^Rr ?A^r ^^0 S §>i=. ^ 

^ ^Wfl7l. 

8] 

Xl 71H &<X*L #7l Xl 2^^}JL ^^S-fe- 

#7l Xl lXH^I^l -§-#*H ol^o]^-£|ji ) # 7 ) 71^^^^ #7l Xl 1#^J> 

» #7l 7)^^S\. #7l Xl 1#^JL^ #*1*>JI f^Rr 2^ 

^71; 

#7l Xl 2^^7l^ ^#*}jl #71 Xl 2^^7}9] #^Al^ofl tfl 

-§-*Hr #7l Xl 2^^]JL» ^#*Kr Xl 2fe^5lS.» ^«l«Hr 3* f^AS ^ ^ 
^wfl7l. 
9] 

*11 8*<M1 91°]*], #71 Xl 3^#Jl IM^S-fe- 

#7l XI 2XH^1Jl°11 -§"^>^ ^l^oll-Sl^L, #7l Xl 2Wm±S-2\- #7l 7l^^<y- 
* ^*>J1 #71 XI 2M^1JL2}- #71 7l^^^-2l ^o|f ^1*>J1 f^V^r Xl 3^ 

#471; 

#71 XI 3^#^-7l^l #^^1511- ^r#*}ji #7l XI 3^^7}9\ #^a]so11 cfl 
-§-*Kr #7] XI 3«^^«- ^#*Kr XI 3^51 Si S# ^l*Kr ^-i- ^8-2.3. *>*r ^ 
^ Xl«fl7l. 
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10] 

*)1 9%H1 SJ^^i, #71 XI 4^^]Ji. ^^sIS.^ 

2fl 2X1 g^Sl^I ^Hl:^, ^"71 7l§^<a-4 ^-71 Xl 2#3^!JL 

1- ^]£}JL ^7) 7l§^i<a-4 4>7l Xl 2#^Jl£l ^M* #*1*>^. 4*l"g- 

^7l; 

[3^*8- 11] 

XI 6^1 9X°}*}, %A A m^S- #7l XI 4^i^lS^ 

12] 

XI 61H1 5U<:>H, 

o^l^l S.^.(dual edge mode)^l 7j-f #7l XI 1XH#JL7> <?l°lHl-£]^ , ¥)3= 
2.^(quad edge mode)*] #7l A 2XH#Jl7l- ^H!-^ ^ ^<L£. 

13] 

#51*11 #*13 t^^Hl 9X°\*\, 

^■7) «VEXl ^lS^-B] ^ ^ ^W^* ^A1*VJL X] 1#§H1 

^-7] c-flolEi* M*Hr XI l#^#^2f, ^"71 XI 1#^##^ # 
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7} Xl 1#^H1 ^-71 SH ^"71 Xl l#^#f-S] f^^l2f #^*Rr Xl 2#^#l-32f 

^-71 N7fl^ #34L:£M- ^l^Kn ^71 #^Jl«t fcel#*H # 

3*Hr feel Ms.; 

13^8- 14] 

Xl 13%H1 a>7] ^a^^ 

15] 

XI 14^1 &<H*1, XI l#^£r 

16] 

«>£X1 
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^^Hrl: ^b ^1 *fl 2#^^]Jll- ^r^l^VJl #7l lM-ii 

^J-^Hr *ll I^^IJl 

A l^l^^l^^l 9lA°]^ Si 31, 7]^^ #7l *fl 1#^A]^# 

^^JL #7] 7}^^9] Z])^o] ^y) *fl 1#^A1S2] 511^4 A A 2€^# 

7Mb ^ 2€^1Jl» #^Vtt all 2€^Jl IMJsjs.; 

^ 2^1^^^^] -g-^M ^MMl:^, #7l A 2#&1^3:^- #7l 7l§^^-* =^ 
#7l A 2#3^1Ji^ efltol # 7 1 7}^&<$$] 3H3iL^ 7^ A A 3€^-8r A 
A^r A 3€^Jl1- #^*Rt *ll 3^HSL IH^S.; 

A 2A -g-^H ^°ll 0 ll-SlJl, #71 7)^#<%3\- #71 2^1H^1S# 

^1<5>JI #7l 71^^^-^ ^llSo] *fl 2€-^^l2L^l efltiL^ ^ «JM1 4^^* A 

*lb A 4^^1Jl* #^*Kr *ll 4^^1Jl ^r^sls; ^, 

#7] I^^IJl vfl*l #7l A 4€^^1^# ^l^-^l feEl^ #7l tfl-f 

17] 

*)1 16%H1 9X°]*], #7l afl I^^IJl vfl^l #71 ^1 4€^^l^b 
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18] 

= <g ofl^ 2.3= (dual edge mode)<?] -SM XI Wl^^7} ^ °1] ^ ji , ¥)JEL 

oflx] 5L£L(quad edge mode)^I #7l Xl 2XH^lJ-7}- ^H^S]^ %-$r ^3-2-3. 

^ «V£Xl #*1. 
19] 

xi i8*j-<hi sa°H. 

^71 C-flolEil- #^*Rr Xl l#^^l-4, A o V 7l Xl lMl^ #3*1 Jl» ^*>J1 ^ V 
71 Xl 1#§H ^7l£l^ ^-71 XI l#fJ#f-Sl f^S-fr #^*Hr XI 2#^#l-4 

^-71 XI lM* 3^1^ N7flsl #^##1:; 

^7) N7fl^l ^Aj^Jl #71 -fr^^-i-* #3 

*m fesl^sls.; ^, 

^-71 XI 1#^^1 #e)^nHHr ^-71 XI 2#^ #^^2j-^iiX- NHfl €" ^ 

^.S. *}^r *K£X1 #*i . 
20] 

XI 19^1 Sa^-H, -*7l #^3^ 
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21] 

Xl 20%H1 &<>H, #7] *ll 1#^£: 
22] 

Ml^^^-i: ^sHr XliW3 (multiplying)^ 

^4^1- Xl l#^^lS^ Xl 2#^JL» ^7] Xl 1#3^1 

S^l efl*S°l ^"71 XI 2-t^JL^l eflt^ nfl XI l^^^r 7>*l^r XI l^^Jl 

1- ^*Rr XI l^^lS. IHI^XI; 

xi lXH-ii^i -§-#*H ^H-i: 5 !^, 7l^<y-2}- XI 1#^J:« 

^l^ji ^"71 7]&&<&4\ efl^o] ^-71 XI immi3L2] efl^iLi} tH^ nfl XI 2€^f-i: 
7M^ XI 2li^2t #^Rr XI 21^1 IHI^; ^, 

^"71 XI I^^IJl *J ^-71 XI 2€^« ^S]-J1 ojl-o^ feEl^ ^"71 ifl-?-# 

23] 

XI 22%H1 

ofl*l SJEL*] ^^Ml ^7} XI 1XH^1Jl7} i^JlS. ^ 
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24] 

22^1 SX^H^i , ^1 l^^lJL * #7l *|| 2ii^l5lb 

25] 

^^Hr* 5fe *ll 1#^Jl^ afl 2t?j^lt ^1*>JL #71 1#^^1 

1- I^^Kr *fl l^^lJL ^#31; 

^1 l^H^l^^l -g-^}^ ^Hl:^, ±.^2] 7)^^ #7} A l^^^lsl- 
^<5}J! #7l 7]&&<$Si\ # 7 1 afl l#^-<tls^ efl*iiL4 ^ 2^i^-^ 
7M^ *ll 2^i^lJl«- #^*Hr 2€^JL ^^1; 

*ll 2*)H#Jl<>11 -§-^H ^Hl-^, ^"71 2#^^lS^ #7] 7l^<y-g: ^ 

a]*>jl #7l 2#^^ls^1 efl^ol 7l§^<y-^ i$H^j±tq. 7^ ufl *fl 3^^* 7> 

3€^^lSl- #^}^ *ll 31^^151 t^Tll ; 

^JL #7l 7]^^S\ efl^o] ^-71 2#3^1J^ ^ nfl ^ 4^^^* 7> 

*1tt ^1 4^^J:l- #§l*Rr A 4€^Jl ^-^^74]; ^, 
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